Fibrillar materials are observed in the glomerular lesions of renal amyloidosis,* multiple myeloma, l 2 diabetic nephropa t h~,~ and light chain disease.' Renal glomerular fibrosis is characterized by massive accumulation of type I11 collagen fibrils in subendothelial space and mesangial areas and has been reported in humans, being called "collagenofibrotic glomerulonephropathy (CFGN).''2,9J3 Renal glomerular fibrosis similar to CFGN has also been reported in pigsi3.14 and dogs.' In this report we describe a feline case of CFGNlike renal glomerular fibrosis.
A I-year-old spayed female Japanese domestic cat was found to have severe proteinuria by urinalysis using uropapers and had abnormal blood biochemical findings indicating renal failure by colorimetric examinations using a test kit ( Table 1 ). The cat was euthanatized because of poor prognosis after treatments with diuretics and erythropoietin for 16 days. By serological examinations, the cat was positive for feline leukemia virus but negative for feline immunodeficiency virus and feline infectious peritonitis virus infections. At necropsy, the kidneys were swollen with a slight granular surface in the cortex. Other organs appeared to be normal.
The kidneys were fixed in 10% neutral buffered formalin, and paraffin sections (2-6 Hm) were stained with hematoxylin and eosin (HE), periodic acid-Schiff (PAS), Masson's trichrome, and alkaline Congo red. Additionally sections were applied to immunohistochemical staining to detect type I11 collagen by an avidin-biotin complex method (Vectastain ABC Kit, Vector Laboratory, Burlingame, CA, USA). Rabbit antibody against bovine type I11 collagen (LSL, Tokyo, Japan) and biotinylated goat antibody against rabbit IgG (Kirkegaard & Perry Laboratory, Inc., Gaithersburg, MD, USA) were used as primary and the secondary antibodies, respectively. The immunoreaction was visualized by 3,3-diaminobenzidine tetrahydrochloride (Sigma Chemical Company, St. Louis, MO, USA) and hydrogen peroxide solution. Collagen in the interstitium of adjacent renal parenchyma served as a positive control for type I11 collagen immunohistochemistry.
For electron microscopic examination, small pieces of the formalin-fixed renal cortex were refixed in 2% glutaraldehyde, postfixed in 1% osmium tetroxide, and embedded in epoxy resin (Epok 8 12, Oken Company, Tokyo, Japan). U1- 
trathin sections were double-stained with uranyl acetate and lead citrate and observed under an electron microscope (JEM-1200EX, JEOL, Tokyo, Japan). Histopathological examination revealed that almost all glomeruli were characterized by mesangial sclerosis and capillary collapse. In such glomeruli, homogeneous materials weakly stained with eosin and PAS were increased in the capillary walls and mesangium (Fig. 1 ). The homogeneous materials were stained strongly with aniline blue by Masson's trichrome method ( Fig. 2 ) and labeled positively with antibody against type I11 collagen by immunohistochemical staining (Fig. 3 ). However, they were negative for Congo red. The interstitium of adjacent renal parenchyma was also stained positively with the abovementioned antibody against type I11 collagen ( Fig. 3) . Extraand intracapillary cellular proliferation were not prominent, and there was no infiltration of inflammatory cells in the glomeruli. Apart from glomeruli, prominent proteinaceous casts and slight interstitial lymphocytic infiltration were observed in both the cortex and medulla.
By electron microscopy, randomly arranged fibrillar materials were observed in the mesangial and subendothelial areas, which led to an irregular expansion of subendothelial spaces and mesangium (Figs. [4] [5] [6] . The fibrils showed periodicity characteristic of collagen fibrils on the longitudinal section. Besides, effacement of foot processes of podocytes and degeneration of glomerular endothelial cells were occasionally observed. The clinical, histopathological, immunohistochemical, and electron microscopic findings of the glomerular lesions in the present feline case closely resemble those of CFGN in humans.1°J5 Although the cause of proteinuria in human CFGN and in the present feline CFGN-like lesions is not clear, an accumulation of collagen fibrils in the subendothelial areas may result in an increase in endothelial permeability. In this regard, both CFGN and Nail-Patella syndrome (NPS) in humans show primary glomerular lesions with accumulation of collagen fibrils.10J1J5 But characteristic alterations of glomerular basement membrane (GBM) in NPS such as increase of collagen fibrils and lucent lesions ("moth-eaten" appearance)" are not detected in CFGN1O.l5 nor in the CFGN-like lesions of the present feline case.
In the normal kidney, type IV collagen is the major component of glomerular matrix; type I11 collagen is present in the interstitium and vessels but not in any structure of the g l o m e r~l i .~.~ There are two possible origins of the type 111 collagen in the glomeruli of our case: they were synthesized by mesangial cells, or they were present in the systemic circulation and deposited in the glomeruli. In vitro studies have demonstrated that cultured mesangial cells isolated from normal kidneys can synthesize interstitial (type I and 111) collagen as well as GBM (type IV and V) ~ollagen.~ A switch from type IV to I11 collagen synthesis may occur when the mesangium is stimulated in various condition^.^ The mechanism may be involved not only in humans but also dogs,7 swine,]) and the present feline case.
Compared with CFGN in h~m a n s ,~~J~ CFGN-like lesions in swine, dogs, and the present feline case occurred at a younger age.7J3,14 In the case of Newfoundland dogs,7 there is a suggestion of hereditary factors, and in the swine the lesions were accompanied by congenital chondrodysplasia. l4 In humans, however, neither hereditary factors nor specific background disorders have been suggested. 10, 15 To our knowledge this is the first case of feline CFGN-like renal glomerular fibrosis. Abstract. This report describes the clinical, pathological, immunocytochemical, and in situ hybridization characteristics of encephalitis associated with feline immunodeficiency virus (FIV) infection in a 4-year-old domestic cat. Lesions were identified throughout the brain, affecting the cerebrum, medulla, and cervical spinal cord. Perivascular lymphocytic cuffing, gliosis, and white matter vacuolation were most severe in the cerebrum, affecting the white matter and the deep laminae of the grey matter. Gemistocytes were prominent, and many bizarre cells with large, sometimes multinucleate, hyperchromatic nuclei were evident. Immunostaining with antibody specific for FIV p24 nucleocapsid protein produced staining in the gemistocytes and glial cells of the white matter. In situ hybridization with a 327-base pair fragment of the FIV gag gene produced staining that was most intense in the white matter and gemistocytes of the deep laminae of the grey matter. These findings indicated localization of FIV infection within the cerebrum, and the detection of FIV RNA by in situ hybridization confirms the infection as active. A four-year-old neutered male cat was referred for investigation of progressive neurological disease. The first clinical signs had been seen 3 months previously, when the cat was observed to have short interludes when it would. stand motionless and stare blankly ahead, apparently unaware of its environment. The episodes initially lasted for only a few
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